Chitosan/nHAC/PLGA microsphere vehicle for sustained release of rhBMP-2 and its derived synthetic oligopeptide for bone regeneration.
Both of the osteogenic factor and the suitable delivery system in bone tissue engineering are essential for bone regeneration. In this study, we manufactured two kinds of composite vehicles for sustained release of rhBMP-2 and its derived synthetic oligopeptide (Peptide-24, abbreviated as P24) for osteogenesis and bone defect repair. The composite vehicle was based on cross-linked chitosan, nano-hydroxyapatite/collagen (nHAC), and poly (lactide-co-glycolide) acid microsphere. The physicochemical properties of the composite vehicles (abbreviated as CS/nHAC/PLGA-MS) were investigated. The rhBMP-2 and P24 release kinetics from the vehicles were examined and the secondary structure of rhBMP-2 and P24 after 28 days' release process was analyzed. In vitro cell proliferation, osteogenic differentiation and rat calvarial defect repair were evaluated. The results proved that the composite vehicle had favorable compressive strength, elastic modulus, the porosity, and the bulk density. The secondary structures of rhBMP-2 and P24 kept stability during microencapsulation and release process. P24 from the vehicle kept a geared-up release and rhBMP-2 from the vehicle kept a three-stage mode release process. The results of in vitro cell detection showed that the composite vehicle had good biocompatibility and osteoinduction. In vivo rat calvarial defect repair demonstrated that both groups of vehicles with rhBMP2 and P24 exhibited satisfied bone defect repair. This research showed that the composite vehicle could exhibit sustained release of osteogenic factors. CS/nHAC/PLGA-MS loading rhBMP-2 or P24 could be a novel and ideal scaffold for bone regeneration. © 2017 Wiley Periodicals, Inc. J Biomed Mater Res Part A: 105A: 1593-1606, 2017.